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SEQUENCE LISTING 

<110> Chen, Hongyun 

Kilinski, Ligia 
Le Bihan, Stephane 

<120> NOVEL ABCA5 TRANSPORTER AND USES THEREOF 



<130> 100103.403 
<140> US 

<141> 2002-03-01 
<160> 5 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 5463 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> 25, 2888, 2889 
<223> n = A,T,C or G 



<400> 1 

gcgtccgcgc cctcgcacag atccnagctg gtcacccgca ctgagtcaac agactcgagc 60 
gcgtccaggc ctgacagctc tgcggctcgg gccctgaggt ttattcagaa aacatgtcca 120 
ctgcaattag ggaggtagga gtttggagac agaccagaac acttctactg aagaattact 180 
taattaaatg cagaaccaaa aagagtagtg ttcaggaaat tctttttcca ctattttttt 24 0 
tattttggtt aatattaatt agcatgatgc atccaaataa gaaatatgaa gaagtgccta 300 
atatagaact caatcctatg gacaagttta ctctttctaa tctaattctt ggatatactc 360 
cagtgactaa tattacaagc agcatcatgc agaaagtgtc tactgatcat ctacctgatg 420 
tcataattac tgaagaatat acaaatgaaa aagaaatgtt aacatccagt ctctctaagc 480 
cgagcaactt tgtaggtgtg gttttcaaag actccatgtc ctatgaactt cgtttttttc 540 
ctgatatgat tccagtatct tctatttata tggattcaag agctggctgt tcaaaatcat 600 
gtgaggctgc tcagtactgg tcctcaggtt tcacagtttt acaagcatcc atagatgctg 660 
ccattataca gttgaagacc aatgtttctc tttggaagga gctggagtca actaaagctg 720 
ttattatggg agaaactgct gttgtagaaa tagatacctt tccccgagga gtaattttaa 780 
. tatacctagt tatagcattt tcaccttttg gatacttttt ggcaattcat atcgtagcag 840 
aaaaagaaaa aaaaataaaa gaatttttaa agataatggg acttcatgat actgcctttt 900 
ggctttcctg ggttcttcta tatacaagtt taatttttct tatgtccctt cttatggcag 960 
tcattgcgac agcttctttg ttatttcctc aaagtagcag cattgtgata tttctgcttt 1020 
ttttccttta tggattatca tctgtatttt ttgctttaat gctgacacct ctttttaaaa 1080 
aatcaaaaca tgtgggaata gttgaatttt ttgttactgt ggcttttgga tttattggcc 1140 
ttatgataat cctcatagaa agttttccca aatcgttagt gtggcttttc agtcctttct 1200 
gtcactgtac ttttgtgatt ggtattgcac aggtcatgca tttagaagat tttaatgaag 1260 
gtgcttcatt ttcaaatttg actgcaggcc catatcctct aattattaca attatcatgc 1320 



tcacacttaa tagtatattc tatgtcctct 
gggaatttgg cttacggaga tcatctttat 
gcaaaagaaa ttatgaggag ttatcagagg 
aaattattga gccagtttct tcagaatttg 
ttcagaagac atacagaaag aagggtgaaa 
acatatatga gggtcagatt actgccttac 
tgatgaatat tctttgtgga ctctgcccac 
acagagtctc agaaatagat gaaatgtttg 
agttagatat acactttgat gttttgacag 
tcaaagggat accagccaac aatataatac 
acatgcagac tatcaaagat aaccaagcta 
tgtcattagg aattgctgtt cttgggaacc 
ctggaatgga cccctgttct cgacatattg 
atcgggtgac agtgttcagt actcatttca 
aagctgtgat atcacaagga atgctgaaat 
aatgggggat cggctaccgc ctgagcatgt 
tttcttcact ggttaaacaa catatacctg 
aacttgtgta tagcttgcct ttcaaggaca 
tagacagtca ttcaaatttg ggtgtcattt 
acgtattttt aaagctagaa gttgaagcag 
ctcagcagcc actggaggaa gaaatggatt 
tacttattct ttctgaaacc aaggctgctc 
agatgtatac aatagcaaag tttcatttct 
gatcagtgtt gcttctgctt ttaatttttt 
atcactcttt taaaaatgct gtggttccca 
aacctggaga caaaccacat aaatacaaaa 
agagtgtnng tgaagactca gatatcagtg 
taatggtgac gatgattaat gacagtgact 
taaatgtgat gcattcagaa aaggactatg 
tttattcttt acctatatta gtgaatatca 
tgactgaaac catccagatc tggagtaccc 
ttaaaattga gctgtatttt caagcagctt 
ccctactctg ccatggaaaa tgcagagaat 
ttggacaagc tgttgttgat atccccttat 
gcttattggc atttcattat ggattatatt 
tttgccttat tggttatgtt ccatcagtta 
ttaagaaaat tttaaatacc aaagaatttt 
cttgtattgc aatcactgaa ataactttct 
attatgcctt ttgtatcatc attccaatct 
taaagatttc ttggaagaat gtacgaaaaa 
tttcagtagc tgttatatcg ccttacctgc 
actatgagaa aaaatatgga ggcagatcaa 
caacgaagtc taaaaatagg aagcttccag 
atgtcaaagc tgaaagacta aaggtcaaag 
aaccatccat tatggtcagc aatttgcata 
tttcaagaaa agtaaagaaa gtggcaacta 
agatcttagg actattgggt ccaaatggtg 
ttggtgatat tgaaccaact tcaggccagg 
gtgaagatga tgattcactg aagtgtatgg 
cagatactac attgcaggaa cattttgaaa 
gtgacatgaa agaagtcata agtcgaataa 
agaagactgt aaagaaacta cctgcaggaa 
tgctagggaa tcctcagatt actttgctag 
ccaaacagca catgtggcga gcaattcgaa 



tggctgtcta tcttgatcaa gtcattccag 1380 
attttctgaa gccttcatat tggtcaaaga 1440 
gcaatgttaa tggaaatatt agttttagtg 1500 
taggaaaaga agccataaga attagtggta 1560 
atgtggaggc tttgagaaat ttgtcatttg 1620 
ttggccacag tggaacagga aagagtacat 1680 
cttctgatgg gtttgcatct atatatggac 1740 
aagcaagaaa aatgattggc atttgtccac 1800 
tagaagaaaa tttatcaatt ttggcttcaa 18 60 
aagaagtgca gaaggtttta ctagatttag 1920 
aaaaattaag tggtggtcaa aaaagaaagc 1980 
caaagatact gctgctagat gaaccaacag 204 0 
tatggaatct tttaaaatac agaaaagcca 2100 
tggatgaagc tgacattctt gcagatagga 2160 
gtgttggttc ttcaatgttc ctcaaaagta 2220 
acatagacaa atattgtgcc acagaatctc 2280 
gagctacttt attacaacag aatgaccaac 2340 
tggacaaatt ttcaggtttg ttttctgccc 2400 
cttatggtgt ttccatgacg actttggaag 24 60 
aaattgacca agcagattat agtgtattta 2520 
caaaatcttt tgatgaaatg gaacagagct 2580 
tagtgagcac catgagcctt tggaaacaac 2640 
ttaccttgaa acgtgaaagt aaatcagtga 2700 
tcacagttca gatttttatg tttttggttc 2760 
tcaaacttgt tccagactta tattttctaa 2820 
caagtctgct tcttcaaaat tctgctggtg 2880 
atcttattag ctttttcaca agccagaaca 2940 
atgtatccgt ggctccccat agtgcggctt 3000 
tttttgcagc tgttttcaac agtactatgg 3060 
ttagtaacta ctatctttat catttaaatg 3120 
cattctttca agaaattact gatatagttt 3180 
tgcttggaaa tcattgtaac tgcaatgcca 3240 
cataaggtct tttgccatct gcatattgga 3300 
tttttatcat tcttattttg atgctaggaa 3360 
tttatactgt aaagttcctt gctgtggttt 3420 
ttctgttcac ttatattgct tctttcacct 3480 
ggtcatttat ctattctgtg gcagcgttgg 3540 
ttatgggata cacaattgca actattcttc 3600 
atccacttct aggttgcctg atttctttca 3660 
atgtggacac ctataatcca tgggataggc 3720 
agtgtgtact gtggattttc ctcttacaat 3780 
taagaaaaga tccctttttc agaaaccttt 3840 
aaccaccaga caatgaggat gaagatgaag 3900 
agctgatggg ttgccagtgt tgtgaggaga 3960 
aagaatatga tgacaagaaa gattttcttc 4020 
aatacatctc tttctgtgtg aaaaaaggag 4080 
ctggcaaaag cacaattatt aatattctgg 4140 
tatttttagg agattattct tcagagacaa 4200 
gttactgtcc tcagataaac cctttgtggc 4260 
tttatggagc tgtcaaagga atgagtgcaa 4320 
cacatgcact tgatttaaaa gaacatcttc 4380 
tcaaacgaaa gttgtgtttt gctctaagta 4440 
atgaaccatc tacaggtatg gatcccaaag 4500 
ctgcatttaa aaacagaaag cgggctgcta 4560 



ttctgaccac tcactatatg gaggaggcag 
tgtctgggca gttaagatgt atcggaacag 
gctacttttt ggaaattaaa ttgaaggact 
aaagagaaat tcagtatatt ttcccaaatg 
tggcttataa aattcctaag gaagatgttc 
aagaagctaa acatgctttt gccattgaag 
aggtttttgt agaactcact aaagaacaag 
acagcacact ttggtgggaa cgaacacaag 
ttcggtctgc ttactgggac ttctttcttt 
ttttttattg gaatggtaac tggagaacca 
taattgaaat gctgtggttg tgtgttttgc 
agtgaagctg catgtttgta ttgaagtata 
tcaccattca gaaacagtgc ttctgaattt 
ttatttttaa gttatcttta agtttatgcc 
tctaaataaa aaactaattc ataactaatg 
gtt 



aggctgtctg tgatcgagta gctatcatgg 4 620 
tacaacatct aaagagtaaa tttggaaaag 4 680 
ggatagaaaa cctagaagta gaccgccttc 4740 
caagccgtca ggaaagtttt tcttctattt 4800 
agtccctttc acaatctttt tttaagctgg 48 60 
aatatagctt ttctcaagca acattggaac 4 920 
aggaggaaga taatagttgt ggaactttaa 4 980 
aagatagagt agtattttga atttgtattg 5040 
ttcacttaat tttaactttg gtttaaaaag 5100 
agaacgcact tgaaattttt ctaagctcct 5160 
ttttctttaa ataaaacgta tgtataatta 5220 
ttgaactata tagtttgtat gtcatctttt 5280 
gtgatttaaa ggaattgtaa tagaatagtt 5340 
atcttcttaa ataagtacgt aatgttccaa 5400 
catagaaaag atacataaag caatgtgaaa 54 60 

5463 



<210> 2 
<211> 1638 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 
<222> 926 

<223> Xaa = Any Amino Acid 



<400> 2 



Met 


Ser 


Thr 


Ala 


He 


Arg 


Glu 


Val 


Gly Val 


Trp Arg 


Gin 


Thr 


Arg 


Thr 


1 








5 










10 










15 




Leu 


Leu 


Leu 


Lys 


Asn 


Tyr 


Leu 


He 


Lys 


Cys 


Arg 


Thr 


Lys 


Lys 


Ser 


Ser 








20 










25 










30 






Val 


Gin 


Glu 


He 


Leu 


Phe 


Pro 


Leu 


Phe 


Phe 


Leu 


Phe 


Trp 


Leu 


He 


Leu 






35 










40 










45 








lie 


Ser 


Met 


Met 


His 


Pro 


Asn 


Lys 


Lys 


Tyr 


Glu 


Glu 


Val 


Pro 


Asn 


He 




50 










55 










60 










Glu 


Leu 


Asn 


Pro 


Met 


Asp 


Lys 


Phe 


Thr 


Leu 


Ser 


Asn 


Leu 


He 


Leu 


Gly 


65 










70 










75 










80 


Tyr 


Thr 


Pro 


Val 


Thr 


Asn 


He 


Thr 


Ser 


Ser 


He 


Met 


Gin 


Lys 


Val 


Ser 








85 










90 










95 




Thr 


Asp 


His 


Leu 


Pro 


Asp 


Val 


He 


He 


Thr 


Glu 


Glu 


Tyr 


Thr 


Asn 


Glu 








100 










105 










110 






Lys 


Glu 


Met 


Leu 


Thr 


Ser 


Ser 


Leu 


Ser 


Lys 


Pro 


Ser 


Asn 


Phe 


Val 


Gly 






115 










120 










125 








Val 


Val 


Phe 


Lys 


Asp 


Ser 


Met 


Ser 


Tyr 


Glu 


Leu 


Arg 


Phe 


Phe 


Pro Asp 




130 










135 










140 










Met 


He 


Pro 


Val 


Ser 


Ser 


He 


Tyr 


Met 


Asp 


Ser 


Arg 


Ala 


Gly 


Cys 


Ser 


145 










150 










155 










160 


Lys 


Ser 


Cys 


Glu 


Ala 


Ala 


Gin 


Tyr 


Trp 


Ser 


Ser 


Gly 


Phe 


Thr 


Val 


Leu 










165 










170 










175 




Gin 


Ala 


Ser 


He 


Asp 


Ala 


Ala 


He 


He 


Gin 


Leu 


Lys 


Thr 


Asn 


Val 


Ser 



180 

Leu Trp Lys Glu 
195 

Ala Val Val Glu 
210 

Leu Val lie Ala 
225 

Val Ala Glu Lys 

Leu His Asp Thr 

260 

Leu lie Phe Leu 
275 

Leu Leu Phe Pro 
290 

Leu Tyr Gly Leu 
305 

Phe Lys Lys Ser 

Ala Phe Gly Phe 

340 

Lys Ser Leu Val 
355 

He Gly He Ala 
370 

Ser Phe Ser Asn 
385 

He Met Leu Thr 

Leu Asp Gin Val 

420 

Tyr Phe Leu Lys 
435 

Glu Leu Ser Glu 
450 

He Glu Pro Val 
465 

Ser Gly He Gin 

Leu Arg Asn Leu 

500 

Leu Gly His Ser 
515 

Gly Leu Cys Pro 
530 

Val Ser Glu He 
545 

Cys Pro Gin Leu 

Leu Ser He Leu 

580 

Gin Glu Val Gin 
595 

Asp Asn Gin Ala 



Leu Glu Ser Thr 

200 

He Asp Thr Phe 
215 

Phe Ser Pro Phe 
230 

Glu Lys Lys He 
245 

Ala Phe Trp Leu 

Met Ser Leu Leu 

280 

Gin Ser Ser Ser 
295 

Ser Ser Val Phe 
310 

Lys His Val Gly 
325 

He Gly Leu Met 

Trp Leu Phe Ser 

360 

Gin Val Met His 
375 

Leu Thr Ala Gly 
390 

Leu Asn Ser He 
405 

He Pro Gly Glu 

Pro Ser Tyr Trp 

440 

Gly Asn Val Asn 
455 

Ser Ser Glu Phe 
470 

Lys Thr Tyr Arg 
485 

Ser Phe Asp He 

Gly Thr Gly Lys 

520 

Pro Ser Asp Gly 
535 

Asp Glu Met Phe 
550 

Asp He His Phe 
565 

Ala Ser He Lys 

Lys Val Leu Leu 

600 

Lys Lys Leu Ser 



185 

Lys Ala Val He 

Pro Arg Gly Val 

220 

Gly Tyr Phe Leu 
235 

Lys Glu Phe Leu 
250 

Ser Trp Val Leu 
265 

Met Ala Val He 

He Val He Phe 

300 

Phe Ala Leu Met 
315 

He Val Glu Phe 

330 

He He Leu He 
345 

Pro Phe Cys His 

Leu Glu Asp Phe 

380 

Pro Tyr Pro Leu 
395 

Phe Tyr Val Leu 
410 

Phe Gly Leu Arg 
425 

Ser Lys Ser Lys 

Gly Asn He Ser 

460 

Val Gly Lys Glu 
475 

Lys Lys Gly Glu 
490 

Tyr Glu Gly Gin 
505 

Ser Thr Leu Met 
Phe Ala Ser He 

540 

Glu Ala Arg Lys 
555 

Asp Val Leu Thr 
570 

Gly He Pro Ala 
585 

Asp Leu Asp Met 
Gly Gly Gin Lys 



190 

Met Gly Glu Thr 
205 

He Leu He Tyr 

Ala He His He 

240 

Lys He Met Gly 
255 

Leu Tyr Thr Ser 
270 

Ala Thr Ala Ser 
285 

Leu Leu Phe Phe 

Leu Thr Pro Leu 

320 

Phe Val Thr Val 
335 

Glu Ser Phe Pro 
350 

Cys Thr Phe Val 
365 

Asn Glu Gly Ala 

He He Thr He 

400 

Leu Ala Val Tyr 
415 

Arg Ser Ser Leu 

430 

Arg Asn Tyr Glu 
445 

Phe Ser Glu He 

Ala He Arg He 

480 

Asn Val Glu Ala 
495 

He Thr Ala Leu 
510 

Asn He Leu Cys 
525 

Tyr Gly His Arg 

Met He Gly He 

560 

Val Glu Glu Asn 
575 

Asn Asn He He 
590 

Gin Thr He Lys 
605 

Arg Lys Leu Ser 



5 



610 615 620 

Leu Gly lie Ala Val Leu Gly Asn Pro Lys lie Leu Leu Leu Asp Glu 
625 630 635 640 

Pro Thr Ala Gly Met Asp Pro Cys Ser Arg His lie Val Trp Asn Leu 

645 650 655 

Leu Lys Tyr Arg Lys Ala Asn Arg Val Thr Val Phe Ser Thr His Phe 

660 665 670 

Met Asp Glu Ala Asp lie Leu Ala Asp Arg Lys Ala Val He Ser Gin 

675 680 685 

Gly Met Leu Lys Cys Val Gly Ser Ser Met Phe Leu Lys Ser Lys Trp 

690 695 700 

Gly He Gly Tyr Arg Leu Ser Met Tyr He Asp Lys Tyr Cys Ala Thr 
705 710 715 720 

Glu Ser Leu Ser Ser Leu Val Lys Gin His He Pro Gly Ala Thr Leu 

725 730 735 

Leu Gin Gin Asn Asp Gin Gin Leu Val Tyr Ser Leu Pro Phe Lys Asp 

740 745 750 

Met Asp Lys Phe Ser Gly Leu Phe Ser Ala Leu Asp Ser His Ser Asn 

755 760 765 

Leu Gly Val He Ser Tyr Gly Val Ser Met Thr Thr Leu Glu Asp Val 
770 775 780 

n Phe Leu Lys Leu Glu Val Glu Ala Glu He Asp Gin Ala Asp Tyr Ser 
"'% 785 790 795 800 

% Val Phe Thr Gin Gin Pro Leu Glu Glu Glu Met Asp Ser Lys Ser Phe 
% 805 810 815 

Asp Glu Met Glu Gin Ser Leu Leu He Leu Ser Glu Thr Lys Ala Ala 

820 825 830 

Leu Val Ser Thr Met Ser Leu Trp Lys Gin Gin Met Tyr Thr He Ala 

835 840 845 

Lys Phe His Phe Phe Thr Leu Lys Arg Glu Ser Lys Ser Val Arg Ser 

850 855 860 

Val Leu Leu Leu Leu Leu He Phe Phe Thr Val Gin He Phe Met Phe 
865 870 875 880 

Leu Val His His Ser Phe Lys Asn Ala Val Val Pro He Lys Leu Val 

885 890 895 

Pro Asp Leu Tyr Phe Leu Lys Pro Gly Asp Lys Pro His Lys Tyr Lys 

900 905 910 

Thr Ser Leu Leu Leu Gin Asn Ser Ala Gly Glu Ser Val Xaa Glu Asp 

915 920 925 

Ser Asp He Ser Asp Leu He Ser Phe Phe Thr Ser Gin Asn He Met 

930 935 940 

Val Thr Met He Asn Asp Ser Asp Tyr Val Ser Val Ala Pro His Ser 
945 950 955 960 

Ala Ala Leu Asn Val Met His Ser Glu Lys Asp Tyr Val Phe Ala Ala 

965 970 975 

Val Phe Asn Ser Thr Met Val Tyr Ser Leu Pro He Leu Val Asn He 

980 985 990 

He Ser Asn Tyr Tyr Leu Tyr His Leu Asn Val Thr Glu Thr He Gin 

995 1000 1005 

He Trp Ser Thr Pro Phe Phe Gin Glu He Thr Asp He Val Phe Lys 

1010 1015 1020 

He Glu Leu Tyr Phe Gin Ala Ala Leu Leu Gly Asn His Cys Asn Cys 
1025 1030 1035 1040 

Asn Ala Thr Leu Leu Cys His Gly Lys Cys Arg Glu Ser Ser Gly Leu 



W 



.! ' 1 

/ j 

jy 



t * 

mt 



1045 1050 1055 

Leu Pro Ser Ala Tyr Trp lie Gly Gin Ala Val Val Asp lie Pro Leu 

1060 1065 1070 

Phe Phe lie lie Leu lie Leu Met Leu Gly Ser Leu Leu Ala Phe His 

1075 1080 1085 

Tyr Gly Leu Tyr Phe Tyr Thr Val Lys Phe Leu Ala Val Val Phe Cys 

1090 1095 1100 

Leu He Gly Tyr Val Pro Ser Val He Leu Phe Thr Tyr He Ala Ser 
1105 1110 1115 1120 

Phe Thr Phe Lys Lys He Leu Asn Thr Lys Glu Phe Trp Ser Phe He 

1125 1130 1135 

Tyr Ser Val Ala Ala Leu Ala Cys He Ala He Thr Glu He Thr Phe 

1140 1145 1150 

Phe Met Gly Tyr Thr He Ala Thr He Leu His Tyr Ala Phe Cys He 

1155 1160 1165 

He He Pro He Tyr Pro Leu Leu Gly Cys Leu He Ser Phe He Lys 

1170 1175 1180 

He Ser Trp Lys Asn Val Arg Lys Asn Val Asp Thr Tyr Asn Pro Trp 
1185 1190 1195 1200 

Asp Arg Leu Ser Val Ala Val He Ser Pro Tyr Leu Gin Cys Val Leu 

1205 1210 1215 

Trp He Phe Leu Leu Gin Tyr Tyr Glu Lys Lys Tyr Gly Gly Arg Ser 

1220 1225 1230 

He Arg Lys Asp Pro Phe Phe Arg Asn Leu Ser Thr Lys Ser Lys Asn 

1235 1240 1245 

Arg Lys Leu Pro Glu Pro Pro Asp Asn Glu Asp Glu Asp Glu Asp Val 

1250 1255 1260 

Lys Ala Glu Arg Leu Lys Val Lys Glu Leu Met Gly Cys Gin Cys Cys 
1265 1270 1275 1280 

Glu Glu Lys Pro Ser He Met Val Ser Asn Leu His Lys Glu Tyr Asp 

1285 1290 1295 

Asp Lys Lys Asp Phe Leu Leu Ser Arg Lys Val Lys Lys Val Ala Thr 

1300 1305 1310 

Lys Tyr He Ser Phe Cys Val Lys Lys Gly Glu He Leu Gly Leu Leu 

1315 1320 1325 

Gly Pro Asn Gly Ala Gly Lys Ser Thr He He Asn He Leu Val Gly 

1330 1335 1340 

Asp He Glu Pro Thr Ser Gly Gin Val Phe Leu Gly Asp Tyr Ser Ser 
1345 1350 1355 1360 

Glu Thr Ser Glu Asp Asp Asp Ser Leu Lys Cys Met Gly Tyr Cys Pro 

1365 1370 1375 

Gin He Asn Pro Leu Trp Pro Asp Thr Thr Leu Gin Glu His Phe Glu 

1380 1385 1390 

lie Tyr Gly Ala Val Lys Gly Met Ser Ala Ser Asp Met Lys Glu Val 

1395 1400 1405 

lie Ser Arg He Thr His Ala Leu Asp Leu Lys Glu His Leu Gin Lys 

1410 1415 1420 

Thr Val Lys Lys Leu Pro Ala Gly He Lys Arg Lys Leu Cys Phe Ala 
1425 1430 1435 1440 

Leu Ser Met Leu Gly Asn Pro Gin He Thr Leu Leu Asp Glu Pro Ser 

1445 1450 1455 

Thr Gly Met Asp Pro Lys Ala Lys Gin His Met Trp Arg Ala He Arg 

1460 1465 1470 

Thr Ala Phe Lys Asn Arg Lys Arg Ala Ala He Leu Thr Thr His Tyr 



7 



1475 1480 1485 

Met Glu Glu Ala Glu Ala Val Cys Asp Arg Val Ala He Met Val Ser 

1490 1495 1500 

Gly Gin Leu Arg Cys He Gly Thr Val Gin His Leu Lys Ser Lys Phe 
1505 1510 1515 1520 

Gly Lys Gly Tyr Phe Leu Glu He Lys Leu Lys Asp Trp He Glu Asn 

1525 1530 1535 

Leu Glu Val Asp Arg Leu Gin Arg Glu He Gin Tyr He Phe Pro Asn 

1540 1545 1550 

Ala Ser Arg Gin Glu Ser Phe Ser Ser He Leu Ala Tyr Lys He Pro 

1555 1560 1565 

Lys Glu Asp Val Gin Ser Leu Ser Gin Ser Phe Phe Lys Leu Glu Glu 

1570 1575 1580 

Ala Lys His Ala Phe Ala He Glu Glu Tyr Ser Phe Ser Gin Ala Thr 
1585 1590 1595 1600 

Leu Glu Gin Val Phe Val Glu Leu Thr Lys Glu Gin Glu Glu Glu Asp 

1605 1610 1615 

Asn Ser Cys Gly Thr Leu Asn Ser Thr Leu Trp Trp Glu Arg Thr Gin 
L* 1620 1625 1630 

Glu Asp Arg Val Val Phe 
1635 



i 



•VA" 

W <210> 3 

Jft <211> 4917 

01 <212> DNA 

jjp <213> Homo sapiens 

'pf$ <220> 



<221> misc_f eature 
<222> 2775, 2776 
<223> n = A,T,C or G 



<400> 3 

atgtccactg caattaggga ggtaggagtt tggagacaga ccagaacact tctactgaag 60 
aattacttaa ttaaatgcag aaccaaaaag agtagtgttc aggaaattct ttttccacta 120 
ttttttttat tttggttaat attaattagc atgatgcatc caaataagaa atatgaagaa 180 
gtgcctaata tagaactcaa tcctatggac aagtttactc tttctaatct aattcttgga 240 
tatactccag tgactaatat tacaagcagc atcatgcaga aagtgtctac tgatcatcta 300 
cctgatgtca taattactga agaatataca aatgaaaaag aaatgttaac atccagtctc 360 
tctaagccga gcaactttgt aggtgtggtt ttcaaagact ccatgtccta tgaacttcgt 420 
ttttttcctg atatgattcc agtatcttct atttatatgg attcaagagc tggctgttca 480 
aaatcatgtg aggctgctca gtactggtcc tcaggtttca cagttttaca agcatccata 540 
gatgctgcca ttatacagtt gaagaccaat gtttctcttt ggaaggagct ggagtcaact 600 
aaagctgtta ttatgggaga aactgctgtt gtagaaatag atacctttcc ccgaggagta 660 
attttaatat acctagttat agcattttca ccttttggat actttttggc aattcatatc 720 
gtagcagaaa aagaaaaaaa aataaaagaa tttttaaaga taatgggact tcatgatact 780 
gccttttggc tttcctgggt tcttctatat acaagtttaa tttttcttat gtcccttctt 840 
atggcagtca ttgcgacagc ttctttgtta tttcctcaaa gtagcagcat tgtgatattt 900 
ctgctttttt tcctttatgg attatcatct gtattttttg ctttaatgct gacacctctt 960 
tttaaaaaat caaaacatgt gggaatagtt gaattttttg ttactgtggc ttttggattt 1020 
attggcctta tgataatcct catagaaagt tttcccaaat cgttagtgtg gcttttcagt 1080 
cctttctgtc actgtacttt tgtgattggt attgcacagg tcatgcattt agaagatttt 1140 
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aatgaaggtg cttcattttc aaatttgact gcaggcccat atcctctaat tattacaatt 1200 
atcatgctca cacttaatag tatattctat gtcctcttgg ctgtctatct tgatcaagtc 1260 
attccagggg aatttggctt acggagatca tctttatatt ttctgaagcc ttcatattgg 1320 
tcaaagagca aaagaaatta tgaggagtta tcagagggca atgttaatgg aaatattagt 1380 
tttagtgaaa ttattgagcc agtttcttca gaatttgtag gaaaagaagc cataagaatt 1440 
agtggtattc agaagacata cagaaagaag ggtgaaaatg tggaggcttt gagaaatttg 1500 
tcatttgaca tatatgaggg tcagattact gccttacttg gccacagtgg aacaggaaag 1560 
agtacattga tgaatattct ttgtggactc tgcccacctt ctgatgggtt tgcatctata 1620 
tatggacaca gagtctcaga aatagatgaa atgtttgaag caagaaaaat gattggcatt 1680 
tgtccacagt tagatataca ctttgatgtt ttgacagtag aagaaaattt atcaattttg 1740 
gcttcaatca aagggatacc agccaacaat ataatacaag aagtgcagaa ggttttacta 1800 
gatttagaca tgcagactat caaagataac caagctaaaa aattaagtgg tggtcaaaaa 18 60 
agaaagctgt cattaggaat tgctgttctt gggaacccaa agatactgct gctagatgaa 1920 
ccaacagctg gaatggaccc ctgttctcga catattgtat ggaatctttt aaaatacaga 1980 
aaagccaatc gggtgacagt gttcagtact catttcatgg atgaagctga cattcttgca 2040 
gataggaaag ctgtgatatc acaaggaatg ctgaaatgtg ttggttcttc aatgttcctc 2100 
aaaagtaaat gggggatcgg ctaccgcctg agcatgtaca tagacaaata ttgtgccaca 2160 
gaatctcttt cttcactggt taaacaacat atacctggag ctactttatt acaacagaat 2220 
gaccaacaac ttgtgtatag cttgcctttc aaggacatgg acaaattttc aggtttgttt 2280 
tctgccctag acagtcattc aaatttgggt gtcatttctt atggtgtttc catgacgact 2340 
ttggaagacg tatttttaaa gctagaagtt gaagcagaaa ttgaccaagc agattatagt 2400 
gtatttactc agcagccact ggaggaagaa atggattcaa aatcttttga tgaaatggaa 24 60 
cagagcttac ttattctttc tgaaaccaag gctgctctag tgagcaccat gagcctttgg 2520 
aaacaacaga tgtatacaat agcaaagttt catttcttta ccttgaaacg tgaaagtaaa 2580 
tcagtgagat cagtgttgct tctgctttta atttttttca cagttcagat ttttatgttt 2640 
ttggttcatc actcttttaa aaatgctgtg gttcccatca aacttgttcc agacttatat 2700 
tttctaaaac ctggagacaa accacataaa tacaaaacaa gtctgcttct tcaaaattct 2760 
gctggtgaga gtgtnngtga agactcagat atcagtgatc ttattagctt tttcacaagc 2820 
cagaacataa tggtgacgat gattaatgac agtgactatg tatccgtggc tccccatagt 2880 
gcggctttaa atgtgatgca ttcagaaaag gactatgttt ttgcagctgt tttcaacagt 2940 
actatggttt attctttacc tatattagtg aatatcatta gtaactacta tctttatcat 3000 
ttaaatgtga ctgaaaccat ccagatctgg agtaccccat tctttcaaga aattactgat 3060 
atagttttta aaattgagct gtattttcaa gcagctttgc ttggaaatca ttgtaactgc 3120 
aatgccaccc tactctgcca tggaaaatgc agagaatcat aaggtctttt gccatctgca 3180 
tattggattg gacaagctgt tgttgatatc cccttatttt ttatcattct tattttgatg 3240 
ctaggaagct tattggcatt tcattatgga ttatattttt atactgtaaa gttccttgct 3300 
gtggtttttt gccttattgg ttatgttcca tcagttattc tgttcactta tattgcttct 3360 
ttcaccttta agaaaatttt aaataccaaa gaattttggt catttatcta ttctgtggca 3420 
gcgttggctt gtattgcaat cactgaaata actttcttta tgggatacac aattgcaact 3480 
attcttcatt atgccttttg tatcatcatt ccaatctatc cacttctagg ttgcctgatt 3540 
tctttcataa agatttcttg gaagaatgta cgaaaaaatg tggacaccta taatccatgg 3600 
gataggcttt cagtagctgt tatatcgcct tacctgcagt gtgtactgtg gattttcctc 3660 
ttacaatact atgagaaaaa atatggaggc agatcaataa gaaaagatcc ctttttcaga 3720 
aacctttcaa cgaagtctaa aaataggaag cttccagaac caccagacaa tgaggatgaa 3780 
gatgaagatg tcaaagctga aagactaaag gtcaaagagc tgatgggttg ccagtgttgt 384 0 
gaggagaaac catccattat ggtcagcaat ttgcataaag aatatgatga caagaaagat 3900 
tttcttcttt caagaaaagt aaagaaagtg gcaactaaat acatctcttt ctgtgtgaaa 3960 
aaaggagaga tcttaggact attgggtcca aatggtgctg gcaaaagcac aattattaat 4 020 
attctggttg gtgatattga accaacttca ggccaggtat ttttaggaga ttattcttca 4080 
gagacaagtg aagatgatga ttcactgaag tgtatgggtt actgtcctca gataaaccct 4140 
ttgtggccag atactacatt gcaggaacat tttgaaattt atggagctgt caaaggaatg 4200 
agtgcaagtg acatgaaaga agtcataagt cgaataacac atgcacttga tttaaaagaa 42 60 
catcttcaga agactgtaaa gaaactacct gcaggaatca aacgaaagtt gtgttttgct 4320 
ctaagtatgc tagggaatcc tcagattact ttgctagatg aaccatctac aggtatggat 4380 



9 



cccaaagcca aacagcacat gtggcgagca attcgaactg catttaaaaa cagaaagcgg 4440 
gctgctattc tgaccactca ctatatggag gaggcagagg ctgtctgtga tcgagtagct 4500 
atcatggtgt ctgggcagtt aagatgtatc ggaacagtac aacatctaaa gagtaaattt 4560 
ggaaaaggct actttttgga aattaaattg aaggactgga tagaaaacct agaagtagac 4620 
cgccttcaaa gagaaattca gtatattttc ccaaatgcaa gccgtcagga aagtttttct 4680 
tctattttgg cttataaaat tcctaaggaa gatgttcagt ccctttcaca atcttttttt 4740 
aagctggaag aagctaaaca tgcttttgcc attgaagaat atagcttttc tcaagcaaca 4800 
ttggaacagg tttttgtaga actcactaaa gaacaagagg aggaagataa tagttgtgga 4 8 60 
actttaaaca gcacactttg gtgggaacga acacaagaag atagagtagt attttga 4 917 

<210> 4 

<211> 5475 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> 25 

<223> n = A, T, C or G 
<400> 4 

gcgtccgcgc cctcgcacag atccnagctg gtcacccgca ctgagtcaac agactcgagc 60 
gcgtccaggc ctgacagctc tgcggctcgg gccctgaggt ttattcagaa aacatgtcca 120 
ctgcaattag ggaggtagga gtttggagac agaccagaac acttctactg aagaattact 180 
taattaaatg cagaaccaaa aagagtagtg ttcaggaaat tctttttcca ctattttttt 240 
tattttggtt aatattaatt agcatgatgc atccaaataa gaaatatgaa gaagtgccta 300 
atatagaact caatcctatg gacaagttta ctctttctaa tctaattctt ggatatactc 360 
cagtgactaa tattacaagc agcatcatgc agaaagtgtc tactgatcat ctacctgatg 420 
tcataattac tgaagaatat acaaatgaaa aagaaatgtt aacatccagt ctctctaagc 480 
cgagcaactt tgtaggtgtg gttttcaaag actccatgtc ctatgaactt cgtttttttc 540 
ctgatatgat tccagtatct tctatttata tggattcaag agctggctgt tcaaaatcat 600 
gtgaggctgc tcagtactgg tcctcaggtt tcacagtttt acaagcatcc atagatgctg 660 
ccattataca gttgaagacc aatgtttctc tttggaagga gctggagtca actaaagctg 720 
ttattatggg agaaactgct gttgtagaaa tagatacctt tccccgagga gtaattttaa 780 
tatacctagt tatagcattt tcaccttttg gatacttttt ggcaattcat atcgtagcag 840 
aaaaagaaaa aaaaataaaa gaatttttaa agataatggg acttcatgat actgcctttt 900 
ggctttcctg ggttcttcta tatacaagtt taatttttct tatgtccctt cttatggcag 960 
tcattgcgac agcttctttg ttatttcctc aaagtagcag cattgtgata tttctgcttt 1020 
ttttccttta tggattatca tctgtatttt ttgctttaat gctgacacct ctttttaaaa 1080 
aatcaaaaca tgtgggaata gttgaatttt ttgttactgt ggcttttgga tttattggcc 1140 
ttatgataat cctcatagaa agttttccca aatcgttagt gtggcttttc agtcctttct 1200 
gtcactgtac ttttgtgatt ggtattgcac aggtcatgca tttagaagat tttaatgaag 12 60 
gtgcttcatt ttcaaatttg actgcaggcc catatcctct aattattaca attatcatgc 1320 
tcacacttaa tagtatattc tatgtcctct tggctgtcta tcttgatcaa gtcattccag 1380 
gggaatttgg cttacggaga tcatctttat attttctgaa gccttcatat tggtcaaaga 1440 
gcaaaagaaa ttatgaggag ttatcagagg gcaatgttaa tggaaatatt agttttagtg 1500 
aaattattga gccagtttct tcagaatttg taggaaaaga agccataaga attagtggta 1560 
ttcagaagac atacagaaag aagggtgaaa atgtggaggc tttgagaaat ttgtcatttg 1620 
acatatatga gggtcagatt actgccttac ttggccacag tggaacagga aagagtacat 1680 
tgatgaatat tctttgtgga ctctgcccac cttctgatgg gtttgcatct atatatggac 1740 
acagagtctc agaaatagat gaaatgtttg aagcaagaaa aatgattggc atttgtccac 1800 
agttagatat acactttgat gttttgacag tagaagaaaa tttatcaatt ttggcttcaa 18 60 
tcaaagggat accagccaac aatataatac aagaagtgca gaaggtttta ctagatttag 1920 
acatgcagac tatcaaagat aaccaagcta aaaaattaag tggtggtcaa aaaagaaagc 1980 
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tgtcattagg aattgctgtt cttgggaacc 
ctggaatgga cccctgttct cgacatattg 
atcgggtgac agtgttcagt actcatttca 
aagctgtgat atcacaagga atgctgaaat 
aatgggggat cggctaccgc ctgagcatgt 
tttcttcact ggttaaacaa catatacctg 
aacttgtgta tagcttgcct ttcaaggaca 
tagacagtca ttcaaatttg ggtgtcattt 
acgtattttt aaagctagaa gttgaagcag 
ctcagcagcc actggaggaa gaaatggatt 
tacttattct ttctgaaacc aaggcttctc 
agatgtatac aatagcaaag tttcatttct 
gatcagtgtt gcttctgctt ttaatttttt 
atcactcttt taaaaatgct gtggttccca 
aacctggaga caaaccacat aaatacaaaa 
cagatatcag tgatcttatt agctttttca 
atgacagtga ctatgtatcc gtggctcccc 
aaaaggacta tgtttttgca gctgttttca 
tagtgaatat cattagtaac tactatcttt 
tctggagtac cccattcttt caagaaatta 
ttcaagcagc tttgcttgga atcattgtta 
atgcagagaa tcataagatc aaagcttata 
ctgcatattg gattggacaa gctgttgttg 
tgatgctagg aagcttattg gcatttcatt 
ttgctgtggt tttttgcctt attggttatg 
cttctttcac ctttaagaaa attttaaata 
tggcagcgtt ggcttgtatt gcaatcactg 
caactattct tcattatgcc ttttgtatca 
tgatttcttt cataaagatt tcttggaaga 
catgggatag gctttcagta gctgttatat 
tcctcttaca atactatgag aaaaaatatg 
tcagaaacct ttcaacgaag tctaaaaata 
atgaagatga agatgtcaaa gctgaaagac 
gttgtgagga gaaaccatcc attatggtca 
aagattttct tctttcaaga aaagtaaaga 
tgaaaaaagg agagatctta ggactattgg 
ttaatattct ggttggtgat attgaaccaa 
cttcagagac aagtgaagat gatgattcac 
accctttgtg gccagatact acattgcagg 
gaatgagtgc aagtgacatg aaagaagtca 
aagaacatct tcagaagact gtaaagaaac 
ttgctctaag tatgctaggg aatcctcaga 
tggatcccaa agccaaacag cacatgtggc 
agcgggctgc tattctgacc actcactata 
tagctatcat ggtgtctggg cagttaagat 
aatttggaaa aggctacttt ttggaaatta 
tagaccgcct tcaaagagaa attcagtata 
tttcttctat tttggcttat aaaattccta 
tttttaagct ggaagaagct aaacatgctt 
caacattgga acaggttttt gtagaactca 
gtggaacttt aaacagcaca ctttggtggg 
gaatttgtat tgttcggtct gcttactggg 
tggtttaaaa agttttttat tggaatggta 
ttctaagctc cttaattgaa atgctgtggt 



caaagatact gctgctagat gaaccaacag 2040 
tatggaatct tttaaaatac agaaaagcca 2100 
tggatgaagc tgacattctt gcagatagga 2160 
gtgttggttc ttcaatgttc ctcaaaagta 2220 
acatagacaa atattgtgcc acagaatctc 2280 
gagctacttt attacaacag aatgaccaac 2340 
tggacaaatt ttcaggtttg ttttctgccc 2400 
cttatggtgt ttccatgacg actttggaag 24 60 
aaattgacca agcagattat agtgtattta 2520 
caaaatcttt tgatgaaatg gaacagagct 2580 
tagtgagcac catgagcctt tggaaacaac 2640 
ttaccttgaa acgtgaaagt aaatcagtga 2700 
tcacagttca gatttttatg tttttggttc 2760 
tcaaacttgt tccagactta tattttctaa 2820 
caagtctgct tcttcaaaat tctgctgact 2880 
caagccagaa cataatggtg acgatgatta 2940 
atagtgcggc tttaaatgtg atgcattcag 3000 
acagtactat ggtttattct ttacctatat 3060 
atcatttaaa tgtgactgaa accatccaga 3120 
ctgatatagt ttttaaaatt gagctgtatt 3180 
ctgcaatgcc accttacttt gccatggaaa 3240 
ctcaacttaa actttcaggt cttttgccat 3300 
atatcccctt attttttatc attcttattt 3360 
atggattata tttttatact gtaaagttcc 3420 
ttccatcagt tattctgttc acttatattg 3480 
ccaaagaatt ttggtcattt atctattctg 3540 
aaataacttt ctttatggga tacacaattg 3600 
tcattccaat ctatccactt ctaggttgcc 3660 
atgtacgaaa aaatgtggac acctataatc 3720 
cgccttacct gcagtgtgta ctgtggattt 3780 
gaggcagatc aataagaaaa gatccctttt 3840 
ggaagcttcc agaaccacca gacaatgagg 3900 
taaaggtcaa agagctgatg ggttgccagt 3960 
gcaatttgca taaagaatat gatgacaaga 4020 
aagtggcaac taaatacatc tctttctgtg 4080 
gtccaaatgg tgctggcaaa agcacaatta 4140 
cttcaggcca ggtattttta ggagattatt 4200 
tgaagtgtat gggttactgt cctcagataa 4260 
aacattttga aatttatgga gctgtcaaag 4320 
taagtcgaat aacacatgca cttgatttaa 4380 
tacctgcagg aatcaaacga aagttgtgtt 4440 
ttactttgct agatgaacca tctacaggta 4500 
gagcaattcg aactgcattt aaaaacagaa 4560 
tggaggaggc agaggctgtc tgtgatcgag 4620 
gtatcggaac agtacaacat ctaaagagta 4 680 
aattgaagga ctggatagaa aacctagaag 4740 
ttttcccaaa tgcaagccgt caggaaagtt 4800 
aggaagatgt tcagtccctt tcacaatctt 4860 
ttgccattga agaatatagc ttttctcaag 4920 
ctaaagaaca agaggaggaa gataatagtt 4980 
aacgaacaca agaagataga gtagtatttt 5040 
acttctttct ttttcactta attttaactt 5100 
actggagaac caagaacgca cttgaaattt 5160 
tgtgtgtttt gcttttcttt aaataaaacg 5220 
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tatgtataat taagtgaagc tgcatgtttg tattgaagta tattgaacta tatagtttgt 5280 
atgtcatctt tttcaccatt cagaaacagt gcttctgaat ttgtgattta aaggaattgt 534 0 
aatagaatag ttttattttt aagttatctt taagtttatg ccatcttctt aaataagtac 5400 
qtaatqttcc aatctaaata aaaaactaat tcataactaa tgcatagaaa agatacataa 54 60 

R 4 7 S 

agcaatgtga aagtt 



<210> 5 
<211> 1642 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ser Thr Ala He Arg Glu Val Gly Val Trp Arg Gin Thr Arg Thr 

15 10 15 

Leu Leu Leu Lys Asn Tyr Leu He Lys Cys Arg Thr Lys Lys Ser Ser 
* 20 25 30 

Val Gin Glu He Leu Phe Pro Leu Phe Phe Leu Phe Trp Leu He Leu 

35 40 45 

He Ser Met Met His Pro Asn Lys Lys Tyr Glu Glu Val Pro Asn He 
50 55 60 

P Glu Leu Asn Pro Met Asp Lys Phe Thr Leu Ser Asn Leu He Leu Gly 
65 70 75 80 

Tyr Thr Pro Val Thr Asn He Thr Ser Ser He Met Gin Lys Val Ser 

85 90 95 

Thr Asp His Leu Pro Asp Val He He Thr Glu Glu Tyr Thr Asn Glu 

100 105 HO 

Lys Glu Met Leu Thr Ser Ser Leu Ser Lys Pro Ser Asn Phe Val Gly 

115 120 125 

Val Val Phe Lys Asp Ser Met Ser Tyr Glu Leu Arg Phe Phe Pro Asp 

130 135 140 

Met He Pro Val Ser Ser He Tyr Met Asp Ser Arg Ala Gly Cys Ser 
145 150 155 160 

Lys Ser Cys Glu Ala Ala Gin Tyr Trp Ser Ser Gly Phe Thr Val Leu 

165 170 175 

Gin Ala Ser He Asp Ala Ala He He Gin Leu Lys Thr Asn Val Ser 

180 185 190 

Leu Trp Lys Glu Leu Glu Ser Thr Lys Ala Val He Met Gly Glu Thr 

195 200 205 

Ala Val Val Glu He Asp Thr Phe Pro Arg Gly Val He Leu He Tyr 

210 215 220 

Leu Val He Ala Phe Ser Pro Phe Gly Tyr Phe Leu Ala He His lie 
225 230 235 240 

Val Ala Glu Lys Glu Lys Lys He Lys Glu Phe Leu Lys He Met Gly 

245 250 255 

Leu His Asp Thr Ala Phe Trp Leu Ser Trp Val Leu Leu Tyr Thr Ser 

260 265 270 

Leu He Phe Leu Met Ser Leu Leu Met Ala Val He Ala Thr Ala Ser 

275 280 285 

Leu Leu Phe Pro Gin Ser Ser Ser He Val He Phe Leu Leu Phe Phe 

290 295 300 

Leu Tyr Gly Leu Ser Ser Val Phe Phe Ala Leu Met Leu Thr Pro Leu 
305 " ~ 310 315 320 
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Met Asp Lys Phe Ser Gly Leu Phe Ser Ala Leu Asp Ser His Ser Asn 

755 760 765 

Leu Gly Val He Ser Tyr Gly Val Ser Met Thr Thr Leu Glu Asp Val 

770 775 780 

Phe Leu Lys Leu Glu Val Glu Ala Glu He Asp Gin Ala Asp Tyr Ser 
785 790 795 800 

Val Phe Thr Gin Gin Pro Leu Glu Glu Glu Met Asp Ser Lys Ser Phe 

805 810 815 

Asp Glu Met Glu Gin Ser Leu Leu He Leu Ser Glu Thr Lys Ala Ser 

820 825 830 

Leu Val Ser Thr Met Ser Leu Trp Lys Gin Gin Met Tyr Thr He Ala 

835 840 845 

Lys Phe His Phe Phe Thr Leu Lys Arg Glu Ser Lys Ser Val Arg Ser 

850 855 860 

Val Leu Leu Leu Leu Leu He Phe Phe Thr Val Gin He Phe Met Phe 
865 870 875 880 

Leu Val His His Ser Phe Lys Asn Ala Val Val Pro He Lys Leu Val 

885 890 895 

Pro Asp Leu Tyr Phe Leu Lys Pro Gly Asp Lys Pro His Lys Tyr Lys 

900 905 910 

Thr Ser Leu Leu Leu Gin Asn Ser Ala Asp Ser Asp He Ser Asp Leu 

915 920 925 

He Ser Phe Phe Thr Ser Gin Asn He Met Val Thr Met He Asn Asp 

930 935 940 

Ser Asp Tyr Val Ser Val Ala Pro His Ser Ala Ala Leu Asn Val Met 
945 950 955 960 

His Ser Glu Lys Asp Tyr Val Phe Ala Ala Val Phe Asn Ser Thr Met 

965 970 975 

Val Tyr Ser Leu Pro He Leu Val Asn He lie Ser Asn Tyr Tyr Leu 

980 985 990 

Tyr His Leu Asn Val Thr Glu Thr He Gin He Trp Ser Thr Pro Phe 

995 1000 1005 

Phe Gin Glu He Thr Asp He Val Phe Lys He Glu Leu Tyr Phe Gin 
ft! 1010 1015 1020 

Ala Ala Leu Leu Gly He He Val Thr Ala Met Pro Pro Tyr Phe Ala 
1025 1030 1035 1040 

Met Glu Asn Ala Glu Asn His Lys He Lys Ala Tyr Thr Gin Leu Lys 

1045 1050 1055 

Leu Ser Gly Leu Leu Pro Ser Ala Tyr Trp He Gly Gin Ala Val Val 

1060 1065 1070 

Asp He Pro Leu Phe Phe He He Leu He Leu Met Leu Gly Ser Leu 

1075 1080 1085 

Leu Ala Phe His Tyr Gly Leu Tyr Phe Tyr Thr Val Lys Phe Leu Ala 

1090 1095 1100 

Val Val Phe Cys Leu He Gly Tyr Val Pro Ser Val He Leu Phe Thr 
1105 1110 1115 1120 

Tyr He Ala Ser Phe Thr Phe Lys Lys He Leu Asn Thr Lys Glu Phe 

1125 1130 1135 

Trp Ser Phe He Tyr Ser Val Ala Ala Leu Ala Cys He Ala He Thr 

1140 1145 1150 

Glu He Thr Phe Phe Met Gly Tyr Thr He Ala Thr He Leu His Tyr 

1155 1160 1165 

Ala Phe Cys He He He Pro He Tyr Pro Leu Leu Gly Cys Leu He 
1170 " 1175 1180 



r 

: , f 

'• , 1 
■'WW 



ff! 

I'M 

: ' i 



14 



'■ 'S5S 



Ser Phe He Lys He Ser Trp Lys Asn Val Arg Lys Asn Val Asp Thr 
1185 1190 1195 1200 

Tyr Asn Pro Trp Asp Arg Leu Ser Val Ala Val He Ser Pro Tyr Leu 

1205 1210 1215 

Gin Cys Val Leu Trp He Phe Leu Leu Gin Tyr Tyr Glu Lys Lys Tyr 

1220 1225 1230 

Gly Gly Arg Ser He Arg Lys Asp Pro Phe Phe Arg Asn Leu Ser Thr 

1235 1240 1245 

Lys Ser Lys Asn Arg Lys Leu Pro Glu Pro Pro Asp Asn Glu Asp Glu 

1250 1255 1260 

Asp Glu Asp Val Lys Ala Glu Arg Leu Lys Val Lys Glu Leu Met Gly 
1265 1270 1275 1280 

Cys Gin Cys Cys Glu Glu Lys Pro Ser He Met Val Ser Asn Leu His 

1285 1290 1295 

Lys Glu Tyr Asp Asp Lys Lys Asp Phe Leu Leu Ser Arg Lys Val Lys 

1300 1305 1310 

Lys Val Ala Thr Lys Tyr He Ser Phe Cys Val Lys Lys Gly Glu He 
1315 1320 1325 

«? Leu Gly Leu Leu Gly Pro Asn Gly Ala Gly Lys Ser Thr He He Asn 
0 1330 1335 1340 

He Leu Val Gly Asp He Glu Pro Thr Ser Gly Gin Val Phe Leu Gly 
1345 1350 1355 1360 

Asp Tyr Ser Ser Glu Thr Ser Glu Asp Asp Asp Ser Leu Lys Cys Met 

1365 1370 1375 

Gly Tyr Cys Pro Gin He Asn Pro Leu Trp Pro Asp Thr Thr Leu Gin 

1380 1385 1390 

Glu His Phe Glu He Tyr Gly Ala Val Lys Gly Met Ser Ala Ser Asp 
W 1395 1400 1405 

Met Lys Glu Val He Ser Arg He Thr His Ala Leu Asp Leu Lys Glu 

1410 1415 1420 

His Leu Gin Lys Thr Val Lys Lys Leu Pro Ala Gly He Lys Arg Lys 
Q 1425 1430 1435 1440 

Leu Cys Phe Ala Leu Ser Met Leu Gly Asn Pro Gin He Thr Leu Leu 

1445 1450 1455 

Asp Glu Pro Ser Thr Gly Met Asp Pro Lys Ala Lys Gin His Met Trp 

1460 1465 1470 

Arg Ala He Arg Thr Ala Phe Lys Asn Arg Lys Arg Ala Ala He Leu 

1475 1480 1485 

Thr Thr His Tyr Met Glu Glu Ala Glu Ala Val Cys Asp Arg Val Ala 

1490 1495 1500 

He Met Val Ser Gly Gin Leu Arg Cys He Gly Thr Val Gin His Leu 
1505 1510 1515 1520 

Lys Ser Lys Phe Gly Lys Gly Tyr Phe Leu Glu He Lys Leu Lys Asp 

1525 1530 1535 

Trp He Glu Asn Leu Glu Val Asp Arg Leu Gin Arg Glu He Gin Tyr 

1540 1545 1550 

He Phe Pro Asn Ala Ser Arg Gin Glu Ser Phe Ser Ser He Leu Ala 

1555 1560 1565 

Tyr Lys He Pro Lys Glu Asp Val Gin Ser Leu Ser Gin Ser Phe Phe 

1570 1575 1580 

Lys Leu Glu Glu Ala Lys His Ala Phe Ala He Glu Glu Tyr Ser Phe 
1585 1590 1595 1600 

Ser Gin Ala Thr Leu Glu Gin Val Phe Val Glu Leu Thr Lys Glu Gin 

1605 1610 1615 
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Glu Glu Glu Asp Asn Ser Cys Gly Thr Leu Asn Ser Thr Leu Trp Trp 

1620 1625 1630 

Glu Arg Thr Gin Glu Asp Arg Val Val Phe 
1635 1640 
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